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Introduction and literature review
Recent years have brought increased interest in investigating the link between inflation expectations and consumption. Attention to this issue was driven by search for tools that could help raise inflation in the environment of policy rates at the zero lower bound.
Monetary policy oriented on elevating inflation expectations was hoped to stimulate spending and, in further stages, result in higher inflation and economic recovery.
Polish economy, similarly as many advanced economies in the world, have been recently experiencing a prolonged period of low inflation due mainly to falling energy and food prices on the global markets. Inflation started to decrease at the beginning of 2012
and since 2 nd quarter 2013 stays below 1.5%, the lower limit of deviations from the central bank inflation target. Moreover, starting from July 2014 price changes are negative. Central bank interest rates have been lowered to historically low levels, but remain above zero with a save margin, thanks to which monetary authorities do not have to resort to unconventional tools. However, very low inflation expectations of consumers have raised concerns about their negative influence on consumption. If consumers postponed their purchases waiting for lower prices, this would harm economic growth and additionally lower inflation. The question on relationship between inflation expectations and consumption -its' direction and strength -have become a live issue.
The problem of relation between inflation expectations and consumption is closely tied to a question about an effect of real interest rate on consumption, as the real interest rate -according to the Fisher equation -matches a nominal interest rate minus an expected inflation rate. If we assume that fall in expected inflation is equivalent -in terms of its impact on consumption -to rise in nominal interest rates, three effects of higher real interest rates are distinguished: the substitution effect, the income effect and the wealth effect (Fernandez-Corugedo, 2004) . Firstly, the rise in real interest rate makes future consumption cheaper in relation to the current consumption and therefore depresses the current consumption (the substitution effect linked to the Euler equation for consumption). Secondly, thanks to the income effect found in the intertemporal budget constraint, the higher interest rate should enhance current and future consumption. So the income effect works on current consumption in the opposite direction than the substitution effect. Thirdly, the rise in the interest rate affects negatively the current value of lifetime resources and therefore decreases the current consumption (the wealth effect). It is believed that the substitution effect dominates, which gives the general conclusion that lower inflation expectations -by increasing real interest rate -should result in reduced current consumption. However, as stressed in Ichiue and Nishiguchi (2015) , the final effect must be determined empirically.
Going deeper into details of the link between inflation expectations and consumption, two points are often made in the literature. The strength of reaction of consumption to change in the real interest rate might depend on the net position of a household (Bachmann et al., 2015; Burke and Ozdagli, 2013) . The rationale is that higher interest rate makes savers better off, while it hurts debtors. Therefore, the direction of income effect might depend on household balance sheet. Ichiue and Nishiguchi (2015) point on different issue: the substitution effect should be stronger for assets holders as they are less likely to be liquidity constrained. The consumption of households with binding borrowing constraint is more dependent on current income. Additionally, Bachmann et al. (2015) show in a simple model that consumption of both, the durables and non-durables, is sensitive to changes in the expected inflation, but reaction of durables should be stronger.
The empirical literature on inflation expectations and consumption is quite scarce and limited to recent few years. Bachmann et al. (2015) , using Michigan Survey of Consumers, investigate influence of consumer inflation expectations on readiness to spend in the US during period of zero lower bound and "normal" times. They find that this impact is negative and very weak: at the zero lower bound the increase of inflation expectations by 1 p.p. is connected with fall of probability of positive assessment of buying conditions by about 0.5 p.p. Outside the zero lower bound this effect is statistically insignificant. They explain these results by nominal interest rate illusion, due to which consumers do not understand difference in nominal and real interest rates. Burke and Ozdagli (2013) analyze the same problem with use of different dataset on US consumers expectations (New York Fed/RAND-American Life Panel), which has advantage over the Michigan data in the way that provides information on actual spending rather than buying attitude. Their research indicate that inflation expectations have no effect on spending on large items (home appliances and electronics) and very small (quantitatively) positive effect on nondurable goods, however, this result is not very robust. They find, however, some evidence that higher inflation expectations are related to higher probability of buying a car. Burke and Ozdagli (2013) offer a different explanation of very weak relationship between inflation expectations and spending than Bachmann et al. (2015) and argue that higher expected inflation may reduce expected income. This claim is supported by the fact that consumers expected their wages to grow at much slower rate than inflation.
Contrary to the mentioned above studies, Ichiue and Nishiguchi (2015) , employing Japanese data, find that consumers with higher inflation expectations have tendency to increase current spending and decrease expected spending in next year. Their results indicate also that this effect is stronger for asset holders and older people. One explanation of different outcomes presented in these studies is that Japanese consumers might better understand policy of keeping interest rates fixed at a very low level as they lived in such an environment for longer time than American consumers. Second explanation points that inflation expectations question in the Michigan survey asks about overall consumer prices, while buying attitude question refers only to durables.
So, if development of durable prices diverges significantly from overall consumer prices, the impact of inflation expectations on readiness to spend might be underestimated.
This problem is not present in Japanese survey, as consumer spending question refers to all items (durable and non-durables).
Another evidence on positive association between inflation expectations and buying attitude is presented in D' Acunto et al. (2015) for German consumers. Consumers expecting faster inflation are more likely to have positive attitude toward spending than others (by about 9 p.p.). This conclusion, based on analysis of the survey data, was confirmed by investigating consequences of pre-announced VAT increase. According to our best knowledge, D'Acunto et al. (2015) is the only paper investigating the link between saving attitude and inflation expectations. Their analysis confirms that higher inflation expectations are linked with higher probability of declaring that currently it is a bad time to save.
This paper aims at examining the relationship between inflation expectations and buying attitude as well as saving attitude of Polish consumers. As mentioned above, the theory is ambiguous with this respect and empirical evidence from other countries is mixed. In our research we discuss carefully a choice of control variables in our model. We extend the analysis of inflation expectations and consumer buying and saving attitude by investigating stability of these relationships over time. Our analysis is prone to critique on the ground that survey data refers to consumer opinions and not actual spending decisions. However, as we show later in the text, buying attitude and saving attitude are correlated with economy-wide measures of consumption and saving rate (at least at the aggregated level). 1
The paper is structured as follows. Section 2 introduces the consumer survey, with focus on finding a link between the reported consumer attitudes and aggregate statistics on consumption and savings, as well as on understanding the structure of relationships in the dataset. In section 3 we present our main results for both, buying and saving, attitudes, while in the next section we investigate stability of the analyzed relationships over time. Apart from investigating the effect of inflation expectations on consumer attitudes in the full sample, in section 5 we check whether there are any differences with this respect if we take into account financial situation of respondents. The last section concludes.
Data description

Consumer Opinion Survey
Our study employs data from Consumer Opinion Survey conducted by the Polish Central Statistical Office (GUS) in cooperation with Narodowy Bank Polski (NBP). This survey provides information on consumer opinions about country economic performance and consumer financial situation, attitudes and plans regarding spending and saving. The questionnaire corresponds closely to the European Commission Consumer Survey (the questions of interest are given in appendix A.1). The sample covers 144 monthly surveys, from 2004:01 to 2015:12. Each month about 1500-1700 households are interviewed.
Our main interest lies in three questions. First one concerns 12 month-ahead inflation expectations and is formulated in a qualitative form -respondents declare whether future consumer prices will be rising faster than currently, rising at similar pace, rising at slower pace, stay at the same level or fall. Next two questions ask about assessment of current buying and saving conditions. Consumers judge whether the current period is in general favorable for making major purchases and whether the current period is good to save. Responses to these two questions describe consumer buying attitude and saving attitude. It should be noted that the question on buying conditions refers only to major purchases (with several examples given: furniture, electrical and electrotechnical appliances), which might be interpreted as spending on durables. On the one hand, purchases of durable goods should be more sensitive to inflation expectations than purchases of non-durable goods, so we would expect stronger effect in the case of buying attitude than saving attitude question (given that savings constitute the opposite side of all spending). On the other hand, however, inflation expectations question refers to consumer prices and not sub-basket of durable goods, which might result in problems with establishing firm relationship between these variables. Tables 1 and 2 summarize distribution of responses.
During the whole analyzed period, about 50% of consumers expected during next 12 months a similar inflation rate as currently perceived and less than 1% of respondents expected fall in prices. We decided not to omit (or merge) observations with deflationary expectations, despite their very low frequency, for two reasons. Firstly, the analyzed period covers a year and half of deflation, so deflationary expectations cannot be treated as outliers (it is somehow puzzling why so few consumers expected deflation). Looking at aggregate data, however, helps to present macroeconomic context for our study, and to justify drawing conclusions about consumption/savings from analysis of attitudes (see next section). Until end of 2012 the CPI inflation in Poland oscillated broadly around the central bank inflation target (equal to 2.5%), but in subsequent years it felt down rapidly to very low levels ( Figure 1 , right panel). The main drivers of decreasing inflation were external, related to fall of energy and agricultural commodities prices worldwide (Ha� lka and Szafranek, 2016) . Nevertheless, their influence on domestic prices was strengthened by low demand pressure. In June 2014 negative annual price change was noticed for the first time and deflation has been continuing since then.
At the same time consumer inflation expectations have been falling as indicated by the balance statistic (see Figure 1 , right panel). 3 Consumers did not expect deflation 3 Balance statistic is calculated as a sum of shares of respondents declaring that prices will rise faster 8 Looking at aggregate data, however, helps to present macroeconomic context for our study, and to justify drawing conclusions about consumption/savings from analysis of attitudes (see next section). Until end of 2012 the CPI inflation in Poland oscillated broadly around the central bank inflation target (equal to 2.5%), but in subsequent years it felt down rapidly to very low levels ( Figure 1 , right panel). The main drivers of decreasing inflation were external, related to fall of energy and agricultural commodities prices worldwide (Ha� lka and Szafranek, 2016) . Nevertheless, their influence on domestic prices was strengthened by low demand pressure. In June 2014 negative annual price change was noticed for the first time and deflation has been continuing since then.
At the same time consumer inflation expectations have been falling as indicated by the balance statistic (see Figure 1 , right panel). 3 Consumers did not expect deflation 3 Balance statistic is calculated as a sum of shares of respondents declaring that prices will rise faster 8 
Note on usefulness of survey data in analysis
Using survey data on consumer inflation expectations in economic analysis is sometimes treated with a caution. It is claimed that consumers are not able to formulate unbiased economic expectations (especially in a quantitative or probabilistic form) due to e.g. lack of financial literacy, behavioral biases (like the framing effect) or their responses might than currently (with weight equal to 3), will rise at similar pace (weight: 2) and will rise at slower pace (weight: 1) minus share of respondents declaring that prices will fall (weight: 1). not be well-thought-of as consumers have no economic incentive to reveal their true expectations (for further discussion see e.g. Gouret and Hollard, 2011) . The criticism refers mostly to questions formulated in quantitative terms (asking about specific number), which are believed to be more difficult for consumers (Pesaran and Weale, 2006) . Therefore, in many consumer surveys the question on inflation expectations is formulated in a qualitative way. Despite some shortcomings of survey data on consumer inflation expectations, they are closely monitored by many central banks conducting inflation targeting strategy, as well as used in economic analyses and research (e.g. Mahadeva and Sterne, 2000; Domit et al., 2015; Coibion and Gorodnichenko, 2015) .
Consumer Opinion Survey asks both kinds of questions, formulated quantitative and qualitative, but in our study we use the latter, as they seem more reliable. The properties of these inflation expectations are well recognized -they are not rational, but also not fully backward looking -and they proved to be useful in modeling inflation (� Lyziak, 2014; Kapuściński et al., 2016) .
The second issue that needs some comment is that our dataset contains only information about buying and saving attitudes of consumers and not their actual spendings/savings.
Therefore, a natural question about relationship between the opinions and actual behavior reflected in public statistics emerges. To address this issue we confront balance statistic describing buying attitude of households with total consumption and consumption of durables from national accounts. We use two indicators of consumption as consumption of durables might correspond more closely to the survey question. In the case of saving attitude we look at correlation with gross saving rate of households. Table 3 shows that at aggregate level there is a reasonably strong link between consumer attitudes and spending decisions. The linear correlation coefficients between the buying attitude and annual changes in consumption are slightly below 0.5, while between change in saving attitude and saving rate -slightly above 0.5. This evidence, in our opinion, justifies using data on consumer attitudes as a proxy for consumption and savings. 
Principal component analysis
The Consumer Opinion Survey includes a wider set of questions than discussed so far, referring to consumers' opinions about the economy current and expected performance, household current and expected financial situation, and unemployment expectations.
Responses to such questions were used in the previous research as control variables in regressions (Bachmann et al., 2015; Ichiue and Nishiguchi, 2015; Burke and Ozdagli, 2013; D'Acunto et al., 2015) . Including these variables was believed to help to isolate independent effect of inflation expectations on buying and saving attitude within an econometric model. For example, Bachmann et al. (2015) include the following covariates in the model : consumer opinions about their (current and expected) financial situation, expected real income, current and expected aggregate business conditions, expected change in unemployment rate and expected change in nominal interest rate. The rationale was twofold: (1) to proxy respondent's natural optimism or pessimism, and (2) to control for positive (negative) assessment of buying conditions resulting from expected future state of the economy, which in turn is linked with inflationary expectations (the endogeneity problem). Cochrane (2015) , however, criticizes including in the regression expectations concerning the aggregate economy, especially unemployment expectations, The first component, explaining 40% of the total variance and strongly correlated with all variables, might be interpreted as consumer sentiment: it grows with improving financial position of household (current and expected), more favorable assessment of country economic situation (current and expected), falling inflation (its perception and expected changes) and expectations of lower unemployment (Table 4) . The second component, explaining 15% of variance, is linked to prices (both current and expected), while the third (explaining 12% of variance) with household's financial position and expected unemployment level.
In the context of the potential control variables, the PCA analysis suggests that adding survey data concerning expected economic situation of the country we control for consumer sentiment rather than for expected economic growth. These two variables are related with each other but are not equivalent. Consumer sentiment is believed to measure expectations of households with regard to changes in their income in two dimensions: its level and uncertainty (Curtin, 2007) . Growing consumer sentiment index suggests that consumers are more optimistic and more certain with regard to their expected income, while deteriorating consumer sentiment suggests more pessimistic and more uncertain prospects of future income. From the other point of view, consumer sentiment is related to Economic Discomfort Index defined by Okun as a sum of inflation and unemployment level, a simple measure that describes in a synthetic way the impact of economic conditions on consumers (Lovell and Tien, 2000) . Therefore, it might be seen as a first approximation of consumers dis-utility function.
The second observation based on the PCA is that inflation expectations play an important role in shaping consumer sentiment, and therefore, indeed, considering changes in inflation expectations while holding expected economic situation constant could be misleading. Finally, changes in the inflation expectations are driven mainly by perception of current inflation and rather not by the unemployment expectations.
12 business conditions.
To get more intuition on links among our potential control variables, we conducted principal component analysis (PCA) on the responses to the questions in the Consumer Opinion Survey that refer to past (the last 12 months) and expected (in the next12 months) financial situation of the household, past (the last 12 months) and expected (in the next 12 months) general economic situation in the country, past (the last 12 months) and expected (in the next12 months) price changes and expected unemployment level (in the next 12 months) (see appendix A.1 for details on the survey questions). The PCA analysis was based on polychoric correlation coefficients. 4
The first component, explaining 40% of the total variance and strongly correlated with all variables, might be interpreted as consumer sentiment: it grows with improving financial position of household (current and expected), more favorable assessment of country economic situation (current and expected), falling inflation (its perception and expected changes) and expectations of lower unemployment (Table 4) . The second component, explaining 15% of variance, is linked to prices (both current and expected), while the third (explaining 12% of variance) with household's financial position and expected unemployment level.
The second observation based on the PCA is that inflation expectations play an important role in shaping consumer sentiment, and therefore, indeed, considering changes in inflation expectations while holding expected economic situation constant could be misleading. Finally, changes in the inflation expectations are driven mainly by perception of current inflation and rather not by the unemployment expectations. If we include the additional variables from the Consumer Opinion Survey as controls in regression, the estimated effect of inflation expectations on buying and saving attitude could be underestimated, as it does not account for the fact that inflation expectations considerably affect the consumer sentiment which in turn might deteriorate or reinforce the spending/saving attitude. If we do not include these variables, however, then the results will be prone to the critique that respondents who are more optimistic (pessimistic) about future economic developments (including inflation expectations) might also be more optimistic (pessimistic) about spending and saving conditions (the endogeneity problem). We come back to this discussion later, where we present various specifications of probit models.
Link between inflation expectations and consumer attitudes
Correlations based on individual data
We begin analysis of relationship between inflation expectations and consumer attitudes by presenting empirical correlations between these two variables. Due to the nature of our data (discrete ordered variables measured at individual level)
we assess direction and strength of a relationship between them by means of polychoric correlation coefficients (Kolenikov and Angeles, 2004; Greene and Hensher, 2010) . The polychoric correlation coefficient is an maximum likelihood estimator of correlation between two latent continuous normally distributed variables calculated on the basis of observed ordinal variables. In our case, these latent variables are consumers' inflation expectations and their buying (saving) attitude, which we observe only in a discrete form that results from censoring (similar assumption as in ordered choice models).
If we pool all monthly survey rounds, we get a negative correlation between inflation expectations and buying attitude, as well as inflation expectations and saving attitude ( Table 5 ). Given that inflation expectations are coded from 1 (prices will grow faster ) to 5 (prices will fall), buying attitude is coded from 1 (good time) to 3 (bad time), while saving attitude is coded from 1 (good time) to 2 (bad time), this means that higher inflation expectations go in line with less favorable assessment of buying and saving conditions. The correlation coefficients are small, equal to about -0.07 in the case of buying attitude and -0.14 in the case of saving attitude, but statistically significant.
This result is robust across demographic groups classified by sex, age, place of living, education, financial situation of household or household income.
Results from ordered probit model -the spending attitude
In this section we present results from ordered probit regressions. Our main interest is in the impact of inflation expectations on the buying attitude. The reference category for the inflation expectations is a statement that prices are not going to change in the 12-month horizon. We consider several specifications, with different set of control variables. We drop cells where either a household does not know if prices will change or it is not able to assess the time to spend or save money. 5 Table 6 If we pool all monthly survey rounds, we get a negative correlation between inflation expectations and buying attitude, as well as inflation expectations and saving attitude ( Table 5 ). Given that inflation expectations are coded from 1 (prices will grow faster ) to 5 (prices will fall), buying attitude is coded from 1 (good time) to 3 (bad time), while saving attitude is coded from 1 (good time) to 2 (bad time), this means that higher inflation expectations go in line with less favorable assessment of buying and saving conditions. The correlation coefficients are small, equal to about -0.07 in the case of buying attitude and -0.14 in the case of saving attitude, but statistically significant.
In this section we present results from ordered probit regressions. Our main interest is in the impact of inflation expectations on the buying attitude. The reference category for the inflation expectations is a statement that prices are not going to change in the 12-month horizon. We consider several specifications, with different set of control variables. We drop cells where either a household does not know if prices will change or it is not able to assess the time to spend or save money. 5 Table 6 In probit regressions, in general, the effects are highly significant for most categories of both inflation expectations and buying attitude. However, quantitative results differ
with respect to what is controlled for. This phenomenon refers directly to the Cochrane 5 We set the same sample among various specifications to be able to compare results of the buying and saving attitude.
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(2015) critique of Bachmann et al. (2015) paper.
We start with the raw correlation estimate, which reveals that consumers expecting higher inflation rate in the 12-month horizon have on average 6.5 p.p. lower probability of reporting that now it is a good time for major purchases comparing to consumers expecting no change in prices. For consumers expecting similar or lower rate of inflation the marginal effect is smaller and equal to -2.7 p.p. and -1 p.p. respectively. Expecting price falls during next year does not affect the buying attitude in statistically significant (2015) critique of Bachmann et al. (2015) paper.
We start with the raw correlation estimate, which reveals that consumers expecting higher inflation rate in the 12-month horizon have on average 6.5 p.p. lower probability of reporting that now it is a good time for major purchases comparing to consumers expecting no change in prices. For consumers expecting similar or lower rate of inflation the marginal effect is smaller and equal to -2.7 p.p. and -1 p.p. respectively. Expecting price falls during next year does not affect the buying attitude in statistically significant way. 6 If we include time dummies, the marginal effects remain almost unaltered.
Another way to deal with only time-dependent factors, which is employed in Bachmann et al. (2015) , consists in controlling for aggregate variables. We prefer using time dummies as it is easier and simultaneously more efficient. Nevertheless, we tried also a specification with aggregate variables (specification 4) and the results are almost the same. In the next step we add demographic characteristics. Controlling for such factors might capture heterogeneity in the process of expectations formation. Including the demographic controls lowers marginal effects just a little bit.
Adding time dummies removes all the time series variation in the data. Another approach to deal with only time-dependent factors, which is employed in Bachmann et al. (2015) , consists in controlling for aggregate variables. They should be correlated with the outcome of interest. Cochrane (2015) suggests that as long as we are not interested in the measuring the effects of aggregate variables on individual readiness to spend (and we are not in our paper, the same as Bachmann et al. (2015) were not interested in their research) the easier and simultaneously more efficient approach is just to add time dummies. It will remove all time series variation, including the possible impact of aggregate variables on individual outcome. Controlling for time effects is rather uncontroversial, as it lets the researcher focus on cross section variability.
Thus we will prefer specifications with time dummies. Nevertheless, we tried also a specification with aggregate variables (specification 4) to be able to compare the coefficients with parameters obtained by controlling for time dummies.
In the next step we add demographic controls. Following Cochrane (2015) they are also well-motivated as a part of a regression equation, as they might induce differences in inflation expectations between males and females, big and small families, etc. Controlling for such factors might capture also more economic heterogeneity in the process of expectations formation. An addition of demographic controls makes the coefficient indistinguishable with the raw correlation, where still we control for the time effects.
Moreover, when one removes all time series variation the impact is even more negative 6 This category of inflation expectations is statistically insignificant in all specifications considered. However, one has to remember that households that expect deflation constitute only 0.61% of the sample on average (see table 1), so probably there is not enough data points needed for ML identification. In contrast, the OLS estimates are significantly positive (around 5 p.p.) for specifications which do not involve other expectations.
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Moreover, when one removes all time series variation the impact is even more negative 6 This category of inflation expectations is statistically insignificant in all specifications considered. However, one has to remember that households that expect deflation constitute only 0.61% of the sample on average (see table 1), so probably there is not enough data points needed for ML identification. In contrast, the OLS estimates are significantly positive (around 5 p.p.) for specifications which do not involve other expectations. than if one controls only for some aggregate variables. The possible source of bias in this case is the existence of some macro-level trends.
The most difficult part -and simultaneously the one that requires the most exhaustive commentary -is whether or not to control for consumer opinions and expectations regarding other issues. We divide the rest of survey questions into three groups. The first one contains consumers' evaluation of a current financial situation of their household (the situation in general and the perception of ability to save including being insolvent).
The second one includes assessment of future financial situation of consumer (including the expected unemployment on the aggregate level and the idiosyncratic perspectives for household financial situation in 12-month horizon). Finally, in the third group we include the assessment of current and future economic situation in the country.
As argued above, controlling for all these opinions and expectations would imply an ambiguous interpretation of the coefficients of interest, as they inform about the marginal effects of distinct inflationary expectations holding the rest of expectations constant. It does not sound very plausible, as one might expect that change in opinion about the future inflation will be reflected also in adjusting the expectations regarding the economy as a whole. This hypothesis is strongly supported by the data. In the specifications (5)- (8) we add consecutive sets of consumer opinions and expectations as covariates in the regression equation. Starting with the opinions on current household's situation we see that the probability of positive spending attitude decreases by 4.1 p.p., which is a weaker result than without controlling for additional expectation, but still a pretty high one. It might mean that the current financial situation of household is not strongly correlated with the expected future inflation (which sounds reasonable).
However, it is probably correlated with readiness to spend, as it has some explanatory power in the equation, reflected by almost doubled R 2 . Note that R 2 here and in the subsequent part of the discussion comes from linear OLS models that serve as robustness checks for ML estimates (see tables 10 and 11 in appendix A.2). The correlation should be negative as we obtain the coefficient of interest smaller in absolute terms in comparison with the coefficients without controlling for this covariates. Similar story can be told about adding the opinions on future situation of household. In this case the coefficient of interest is even closer to zero, remaining statistically significant.
Here one might expect that the expectations of future financial situation of a household are correlated with both the dependent variable (but weaklier, as the R 2 is smaller) and inflation expectations (which again sounds reasonable). Therefore, the correlation between inflation expectations and buying attitude is weaker among households that do not change an opinion about their financial situation than among those who adjust their assessment of personal financial situation.
Finally we add the subjective evaluation of current and future changes in economic situation in the country. This specification brings the result analogous to Bachmann Notes: Robust standard errors: * p < 0.05, ** p < 0.01, *** p < 0.001.
Demographic covariates include sex, marital status, age, education and labor market status of the respondent, voivodeship and binary indicator for city or rural area where a household lives, the number of household's members, and the household's income. Aggregated variables are inflation, interest rate, unemployment, and proxy for inflation uncertainty (interquartile range of inflation forecasts from Thomson Reuters survey of financial sector analysts). Financial situation concerns the opinion about financial situation of a household and its ability to save (or being insolvent). Expected situation concerns the expected financial situation of a household and the expected change in unemployment. Country's situation includes both opinion on current and expected situation of a country. Source: own calculations based on GUS and Reuters Thomson data et al. (2015). The expectation of faster inflation than currently is almost unrelated
to the buying attitude. Depending on the specification it might be quantitatively insignificant or even statistically insignificant (when instead of time dummies we use aggregate time series). This means that among households with unchanged perception of economic situation in the country (and the rest of expectations), expecting higher pace of inflation is almost unrelated to the probability of positive buying attitude.
Simultaneously the R 2 reveals the best fit in this specification, which suggest a certain degree of correlation between the assessment of economic situation in the country and the dependent variable.
To sum up, the economic significance of the effect of inflation expectations on the buying attitude depends on the subpopulation that it is measured on. We would rather opt for the specifications without other opinions and expectations, letting them differ among households. Firstly, we agree with Cochrane (2015) that it is not plausible to assume that a household will not change opinions on other issues while changing but is not going to bring any satisfying conclusion in the macro level as it describes the average effect for the individual that holds constant the rest of expectations. Moreover, if we believe that the sentiment is driven in large degree by the household inflation expectations, we cannot hold it constant in our analysis. That is why, despite some technical issues concerning the quality of estimates, our results may still be useful from the policy-making point of view. If the opinions about future changes in prices are changing similarly as the opinions about the whole economy (and in general, the rest 7 Which might be approximated by the expectation of the economic situation in the country. 8 It is related to another problem, also mentioned by Cochrane (2015) , concerning the aggregation issues. Namely, it is hard to derive macro conclusions on the basis of household-level analysis. One would easily agree that the coefficients are significantly different with respect to the subpopulation of households that they are describing (it depends on what characteristic of household is held constant). It does not provide any clear answer whether in general higher inflation expectations among households are correlated with the readiness to spend, once again in general.
of expectations), the policy maker might expect the fall in readiness to spend. On the other side, if the changes of inflation expectations are rather isolated from the rest, and are made almost exogenously towards the rest of expectations, than readiness to spend should remain unaffected.
As some light is shed on the credibility of model specification, let us present briefly the rest of the results. In line with the discussion presented above, we focus on the specifications (3) -with only time dummies and demographic controls -and (8) -including additionally the other opinions and expectations of consumers. Regardless the specification, our results exhibit some robustness by means of the sign of a correlation.
In each case they are either always positive (or negative) or insignificantly different from zero.
Considering positive buying attitude, the probability of such a response is lower on average if a household expect a rise in prices with comparison to the household that assumes prices will not change. If a household expect negative inflation the ML estimates for the effects of interest are insignificant. However, one has to remember that households that expect deflation constitute only 0.61% of the sample on average in the period analyzed 9 (see table 1), so probably there is not enough data points needed for ML identification. In contrast, OLS estimates are significantly positive (around 5 p.p.) for specifications which do not involve other expectations. For households that expect deflation OLS parameters uncover almost symmetric effects in comparison with the marginal effects given the opinion that prices will rise in faster pace.
On the contrary, the economic sentiment and inflation expectations seem to have the strongest explanatory power if we model the negative buying attitude. Besides the highest R 2 , the coefficients are the most vulnerable to changes in specification. If we do not proxy for the economic sentiment, the probability of negative attitude is 7.7 p.p. higher for those expecting higher inflation in comparison with those expecting zero inflation. If we control for other opinions and expectations, this coefficient falls to 2.8 p.p., which is still significant. The effects for the remaining groups are insignificant in specifications using the full information on expectations. The effect for households that expect the similar rate of inflation amounts to 3.0 p.p. if one does not hold the rest of expectations fixed. However, if one applies OLS these effects become negative and significantly different than zero at 5% level. This illustrates some caveats concerning our analysis. The average effect over the group with different economic sentiment is positive, whereas if we compare units given the constant value of economic sentiment, it becomes negative. It might suggest that the differences in negative buying attitude are pretty high among households with different economic sentiment. Nevertheless, it probably refers to a limited number of households as ML estimation failed to uncover this regularity. Finally, once again the results for the smallest group of households expecting deflation is robust to the choice of specification given OLS estimator (and insignificant using the ML devices).
Results from probit model -saving attitude
In this section we move to models, where the dependent variable is the indicator of saving attitude. In this case the variable is dichotomous, as the questionnaire does not allow for a neutral response. The ordered probit framework simplifies here to the binomial probit model. The same considerations about specification issues discussed previously apply also in this section.
From theoretical point of view one might expect a negative correlation between the inflation expectations and saving attitude. If a household expects higher inflation in the following 12 months it would be better for it to do major purchases in the current period instead of saving. Simultaneously, if a household assumes that prices will fall, or at least will not change, it might be better if it saves and do the major shopping in one of the next periods taking an advantage of lower real spending. The results of estimation partially (only with respect to the effects on saving attitude) support that hypothesis.
The economic theory suggests that household's spending and saving should be correlated negatively. However, when considering readiness to buy or save, both of the variables might be strongly positively correlated with the overall economic sentiment, which would induce a positive correlation between them. If one perceives that the overall economic conditions are favorable, then they probably find both good time to do major shopping and simultaneously to save. It comes from the higher expected marginal income, which would be distributed equally (holding other factors constant) between saving and spending.
As it can be learned from Table 7 , if a household expects increased pace of inflation, it is less likely to declare that now it is a good time to save in comparison to a similar household that assumes no change in prices (and also to a household that expects fall in prices, as the effects for the latter category are either positive or insignificant).
The effect is quite strong, both if we allow households to differ with respect to the economic sentiment (-8.9 p.p.) and when we hold it constant (-4.2 p.p.). Nevertheless, one should interpret these results together with the estimates from models explaining the buying attitude. The direction of association between inflation expectations and both, spending attitude and saving attitude, is the same. Consumers do not treat this two activities like substitutes but rather complementaries, conditional on favorable (perceived) economic conditions (which might be treated as a proxy for additional marginal income or employment security).
The effects are getting monotonically smaller if a household expects the similar pace of rise in prices or lower inflation respectively. Moreover, once again the parameters do not differ a lot between OLS and ML estimates (see Table 11 in appendix A.2).
Discussion of results
We have found a robust evidence on a weak and negative relationship between consumer inflation expectations and the buying attitude. This finding contradicts the general belief about positive correlation between these variables. On the contrary, the direction of relationship between inflation expectations and saving attitude is in line with the substitution effect. Higher inflation expectations, holding nominal interest rates constant, mean lower real interest rates, which promotes current consumption and discourage from saving. Considering these two results together, we get the following, a little bit puzzling, picture: consumers holding higher inflationary expectations, have more negative buying attitude and, at the same time, more negative saving attitude than consumers expecting stable prices. One might ask whether this is not an artifact, a consequence of not controlling (or not perfectly controlling) for respondent's natural pessimism or optimism. Pessimistic consumers would declare higher inflationary expectations, as well as and negative buying and saving attitudes. We argue that this is not the case, because even if we control for other opinions and expectations included in the questionnaire, we still get statistically significant negative relationship between the variables of interest. Some other explanation is needed.
Let us first address the question on negative correlation between inflation expectations and the buying attitude. The literature offers at least three explanations for this phenomenon (Bachmann et al., 2015; Burke and Ozdagli, 2013) . First group of arguments refers to the real interest rate. Consumers might not be able to distinguish the nominal and real interest rates (real interest rate illusion, Bachmann et al., 2015) or do not make use of information on real interest rate due to bounded rationality (Maćkowiak and Wiederholt, 2010) . The second group of arguments points out on relation between inflation expectations and expected real income. Burke and Ozdagli (2013) show that rise in inflation expectations might lead to lower consumption (current and future) due to its negative impact on expected future income. This effect will not occur only if nominal income of individual consumers will increase in line with inflation.
Similarly, Bachmann et al. (2015) argue that owing to wage rigidities higher inflation expectations translate into decreased expected wealth of households. Thirdly, higher inflation expectations might be connected with higher uncertainty with regard to future monetary policy and signal difficult times (Bachmann et al., 2015) . Negative impact of uncertainty on consumption is emphasized, for example, in buffer stock savings model (Carroll et al., 1992; Carroll, 1997) .
Which of these explanations might play role in Poland? We know from other research on inflation expectations that Polish consumers are not fully rational, as they form biased inflation forecasts and do not process all available information while formulating inflation expectations (e.g. � Lyziak, 2016) . We might suspect that they do not behave optimally (do not exploit all available information) making also other decisions, like one on making major purchases. On the other hand, if we consider the impact of inflation expectations on savings, the nominal interest rate illusion argument seems implausible. The claim that higher inflation expectations translate into lower expected income and greater uncertainty finds some support in our results. We have showed that higher inflation expectations contribute to deterioration of consumer sentiment, which suggests both, prospects of lower income and higher uncertainty about future income. However, it does not explain the whole story -even if we control for other economic expectations (describing consumer sentiment), inflation expectations still have some, although very small, explanatory power for the buying attitude. Moreover, if higher inflation expectations indicated also significantly higher uncertainty, we would get positive, not negative, impact on savings in line with the precautionary savings motive.
In our opinion, the problem might lie in the survey question on the buying attitude. This question concerns major purchases only (like furniture, electrical and electrotechnical appliances), while the inflation expectations question -consumer prices in general. If the dynamics of the prices of these major items diverges significantly from the CPI index, there might be no clear relationship between these two variables. 10 Such an argument was raised by Ichiue and Nishiguchi (2015) . On the contrary, the question on savings is more straightforward, and therefore might lead to more reliable conclusions.
Stability of parameters across time
The data cover monthly observations for 12 years. During the observational period some exogenous macroeconomic shocks took place, by which we mean mainly the financial crisis in 2008-2009 followed by the Euro-zone sovereign debt crisis. That is why in this section, while considering the same relationships as in the previous part of the paper, we let the parameters vary with time. We present the results of OLS estimates of parameters of interest obtained in a rolling estimation window (as they are computationally more tractable and simultaneously do not differ much from the ML estimates). 11 For a given period t the parameter is estimated using data from periods between t−11 and t, both including. For example, a coefficient for 12m2015 is estimated using the sample that covers the whole 2015 year. We consider two specifications, one with time dummies and demographic variables only (specification (3) from the previous sections) and another with full a set of proxies for the unobserved consumer sentiment (specification (8) Figure   4b ). However, one might distinguish two local minima, common for the two series, in which the negative effect of interest is the strongest in the specification (3) and become significant in the (8) specification (the overall coefficient in the whole sample is significant just because of the changed behavior in these two periods). Firstly, in 2008
11 Each category of the buying and saving attitude variable is taken as a binary dependent variable.
12 The vertical character of the shift partially results from the dummy nature of additional variables in the second specification.
13 We do not calculate the time varying effect of deflationary expectations due to very low number of observations in each estimation window.
the parameters of interest sharply declined and stabilized its values in the negative, statistically significant zone for about 1.5 year. In 2010 a slow recovery took place.
Secondly, another fall took place in 2013. However, the recovery was immediate and from early 2014 parameters have stabilized once again around the long term average.
Interesting properties can be observed in the end of 2015, when in specification (3) the effect increased by a fast manner, remaining almost constant in specification (8).
The effect of expecting similar inflation is subject to a weak negative trend from the beginning of the sample (Figure 4c ). In the middle of the first decade of XXI century households expecting that the inflation rate will be maintained in the next 12 months have on average almost identical probability of saying that now it s a good time for shopping as households who expect zero inflation. In the end of 2015 this effect amounts to -6 p.p. However, only about a half of that is driven by the unobserved sentiment The diminishing effect of inflation expectations at the end of the sample might be partially linked to lower consumer inflation expectations in this period, who declared that inflation will rise faster than currently. Due to the fact that the survey question on inflation expectations is qualitative and employs the current inflation level as a reference point, consumers choosing the same response category (e.g. prices will grow faster ) when CPI inflation is 5% and when it is close to zero, probably have different level of expected inflation in mind. 
The role of respondent's financial situation
In line with a redistribution channel (Auclert, 2015; Sufi, 2015) change in real interest rate has different consequences for households who are net debtors and net creditors.
We do not have information on household net position, but the question on household current financial position might serve as a proxy. Therefore, as an extension we estimate our models for three subgroups of respondents in a distinct financial situation: in good financial situation (making savings), having stable financial situation (balancing income and expenses) and in financial distress (drawing on savings or falling into debts). In this section we show the results analogical to specification ( In all three regressions, inflation expectations are statistically significant and point on negative association with the buying attitude ( Table 8 ). The size of the marginal effect differs only slightly. In the group of consumers accumulating savings declaring positive buying attitude is only a little bit more sensitive to change in inflation expectations than in the case of others groups. These consumers have tendency to change their opinion from negative to positive (or vice versa) under influence of change in inflation expectations, while the neutral buying attitude stays almost unaltered. In the case of consumers in worse financial situation, rise in inflation expectations affects also probability of the neutral attitude. These two groups of respondents are generally more pessimistic with regard to buying conditions and higher inflation expectations make them more inclined to declare negative attitude.
Adding more control variables we get smaller marginal effects, as in the regressions for the full sample, and inflation expectations for consumers with insufficient income become statistical insignificant.
Saving attitude is the most sensitive to changes in inflation expectations in the case of respondents who are currently able to save ( Table 9 ). The marginal effects of inflation expectations are almost twice that large as estimated for the whole sample and for other subgroups of consumers. It seems that consumers are worrying that high inflation will dampen their savings. Nevertheless, inflation expectations affect negatively saving attitude in all three groups of respondents. Extending set of control variables also lowers marginal effects, but they stay statistically significant in all sub-populations. we restrict the analysis to a situation when differences in inflation expectations are not reflected in consumers' opinions about the future situation of the country. Nevertheless, in all model specifications considered, the impact of inflation expectations on the saving attitude is statistically significant. We find also that the effect of inflation expectations on the saving attitude depends on the financial situation of consumers -in the group of respondents in the best financial situation (who are able to make savings) it is about twice that strong as in the remaining groups (those who are making both ends meet and those in financial distress). Finally, we find evidence of a stronger influence of inflation expectations on the saving attitude since the beginning of the global financial crisis, especially in the periods that correspond to the greatest consumers' uncertainty.
The results for the buying attitude are more difficult to interpret. First of all, they suggest a weak negative relationship with inflation expectations, which conflicts the general belief about the dominance of the substitution effect of change in the real interest rate on consumption. Nevertheless, this result is in line with evidence for the US (Bachmann et al., 2015; Burke and Ozdagli, 2013) . Secondly, the negative impact of inflation expectations on the buying attitude is difficult to reconcile with also negative impact on the saving attitude. We interpret this puzzle by referring to the wording of the survey question on the buying attitude: it concerns the major purchases while the inflation expectations question to consumer prices general. Therefore, the expected changes in prices of a wide basket of goods and services do not necessarily correspond to expected changes in prices of large items. On the contrary, the question on the saving attitude is more straightforward, so it might be easier to establish on this basis a link with inflation expectations. www.nbp.pl
A.4. Marginal effects of inflation expectations depending on consumer financial situation -specification (8)
